Embelin suppresses dendritic cell functions and limits autoimmune encephalomyelitis through the TGF-β/β-catenin and STAT3 signaling pathways.
Embelin (2,5-dihydroxy-3-undecyl-1,4-benzoquinone, EB) has been shown to inhibit the X-linked inhibitor of apoptosis protein and various inflammatory pathways. Although different molecular mechanisms have been described for the potent antitumor activities of EB, its potential effect on inflammatory and immune-mediated diseases such as multiple sclerosis (MS) and its animal model experimental autoimmune encephalomyelitis (EAE) remains unclear. In this study, we demonstrated that EB suppressed human CD14(+) monocyte-derived dendritic cell (DC) differentiation, maturation, and endocytosis and further inhibited the stimulatory function of mature DCs on allogeneic T cell proliferation in vitro. In addition, EB blocked the DC-derived expression of the Th1 cell-polarizing cytokines interferon-γ and interleukin (IL)-12 and the Th17 cell-polarizing cytokines IL-6 and IL-23. In vivo administration of EB led to a reduction in the EAE clinical score, in central nervous system inflammation, and in demyelination. Furthermore, EB also suppressed inflammatory Th1 and Th17 cells in EAE, at least partially, through the promotion of transforming growth factor-beta and β-catenin expression and inhibition of signal transducer and activator of transcription 3 signaling pathways in DCs. These data suggest that EB has potent anti-inflammatory and immunosuppressive properties and is a potential therapeutic drug for MS and other autoimmune inflammatory diseases.